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(54) Laminated film 



(57) A laminated film comprising (A) an aromatic 
polyester film; and (B) a hydrophilic coating layer which 
is present on at least one side of the aromatic polyester 
film (A) and has a surface energy of at least 54 dyne/ 
cm, the coating layer comprising (a) 50 to 80 % by 
weight of a copolyester which contains a dicarboxylic 
acid component having a sulfonate group in an amount 
of 1 to 1 6 mol% of the total of all dicarboxylic acid com- 



ponents and has a secondary transition point of 20 to 
90°C, (b) 10 to 30 % by weight of poly(alkylene oxide) 
having a number average molecular weight of 600 to 
2,000, and (c) 3 to 25 % by weight of fine particles having 
an average particle diameter of 20 to 80 nm, based on 
the total of components (a), (b) and (c). The above lam- 
inated film is useful as a transparency for an overhead 
projector and a recording paper for an ink jet printer 
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Description 

Detailed Description of the Invmtinn 



by ,o rmi n 9 on the coating & I ** " ^ 

^a^ 

property as we,, as adhesion to ^^^^X^ ll^^ '"7" ^ ^ ^ 
it has been subjected to a surface treatment for pto^ffjSerJ ''^ ,0 ^ * h USed 

have^d^ 

Although a film layer that b porou and ^a^^H^™ T*™ ? " ink - r6CeiVin9 byer thereon 
poor adhesion to a polyester base film 9 P P6rty ' S ° Sed aS the ink - r eceiving layer, it has 

disclosed 

copolyestercomprisingam^ 3 °' (A) 3 insoluble 

salt group in an Loun 9 to,0.5to ?moS 

(B) a co-condensate represented by theto^ng forr^ub " components and a gtycol component and 

H 0-(R 1 0) n -(R 2 0) m H • 

p r Sd r th 0 L 6 R° Rl ? ^ ^ ^ a,kylSne ^ carbon 

having 3 or moTe cafcon atom^an fl£T ^ " * ^ ^ ° ne °' " 1 and R * is an alk V— 9™P 

the layer being formed on at least one side of the film 

layer onacoaling film, ana ^^y1^^^"T "^' B ^ WPb y<^^^^n g 
An c, o, pre ^ t h ve„^trp^a~^r 9 ^ 

..^r^zit^ provid * a iam,na,ed ,,,m ^ a — » ^ ■* * 

m££ CX^rS inV6n ' i0n iS IO ^ a " °" P —I—* ^ above , ra „spar« 

.h 6 ^SIZ^SSJS; * '° recordin9 ^ ""^ ,he ab ™° - 

total of all dicarboxylic acid comSmM^^^^ f " 30 am ° Unt ° f 1 to 1 6 mol% ot the 

.aye, pVa 8 s Ts™c!: Pr,S * n ' "^'^ — " "*—'*' <*> - •» -ing 

-^.rs^srsiss* sir- ,e ~ ~ ~ «* 
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These aromatic dicarboxylic acids and aliphatic diols may be used alone or in combination of 
The aromat.c polyester is preferably a poster which contains terephthafc acXTe nToll Tl , 
acid in an amount of at least 95 mol% of the total of all riirarhnwii. a „w / ac,d or ^-naphthalene dicarboxylic 

polyethylene ter^blhalate and polye^lane^aphtnatene dfcatoxylate """^ °° 0,a " ,S 

*a andzlnc oxide and o w «^ 

sciblSr 110 C ° a,in9 (B » """^ 3 ^ eSte ' <«'• 0) and B„e parties ,c, as do- 

Mh,ot^ + , OUfr,fJonenis ana nas a secondary transition temperature of 20 to 90°C 

ac«~nzrra™ 

ephthallc acid. 4.4'KjpLyl dBa^TLTd k ' 2 6 - na P h,hal "» dicartayllc acid. texawtcL. 

diro.hytolprcpio.ioacMand^Ta" "° ^'^ P»«^naan e d.oa^ic a C «J. adiple a C B, seba=lc ac«. trimaiLacM. 

duo, ,. alKyle™ oxide „i,h bispJotTaTdThal V ™ a ' m * ,hln * glyC " ln ' "^"^ » •* 

is less ,han , mo.%. the hy^fc pX* ol ^Cr 9 " T^" £ "°* ,P ° On,a ' ne0 " »" "P"*"*'" <» 
resist o, ^ V cc.C£r^d^Xr s r' en ' "* " " """ *" 1 6 "«"• ■» 

vantageously. 9 9 man 9(rC ' the adhesion of the film deteriorates disad- 

The secondary transition point is preferably in the range of 30 to B0°C 
H,stl^ 

oxide/propylene oxide) co D olv3anH th! a 1 P° lv (ethylene ox.de), polypropylene oxide), polyethylene 
oxidejcop'clymer T^ZZ^eneT " ^ P °^™ ° xide ) ™« PoWethytano oxide/propylene 

The poly( a |kylene oxide) has a number average molecular weight of 600 to 2 000 
resis^nce^ 

M ^r n of the po1 ^™ is more than 

The number average molecular weight is preferably in the range of t ,000 to t so 8 ™ 3960 " 81 * 

«™ ^ »'~* examples of the fine particle include 
fine particles such as cSn^^ < ^^^^^ "**•■.*» ^ *>* «** and organic 

The ftne particle (c) has an average particle diameter of 20 to 80 nm 
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coating layer (B) to the ink-receiving layer deteriorates disadvantageous^ When th* runner * 
Further the hydrophilic coating layer (B) has a surface energy of at least 54 dyne/cm 

or StST" M 5UbS,,aM fe ' OW ^ "*«"" (A » tes 8 "»* rate ot 20 % 

In this case, Ra ol the substrate surface Is In the range of 100 to 250 nm 

layer formed on the coating layer Whrte - colored - a "ydroph.hc coat.ng byer and an aqueous ink-receiving 

aqu'Sus slurry mi^X^P^lSST * a ' C ° h01 ' and 3 obtained <™ 

travehng film. The aqueous solution is preferably a water dispersion or an emu!sb n " * ^ 1 ° f ^ 

weight SO ' id C ° n,ent C ° nCenlra,ion ° f the solution is generally 2 to 30 « by weight, preferab* 2 to 10 % by 

r.r a ;~ 
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"T Adhesion 



An aqueous slurry (solid content concentration: 45 % by weight) containina 70 % bv w^inht n t ^ ■ , •■■ 
(average particle diameter: 1 8 *m, average pore diameter: 200 A, average toZ ju J 15 S and 3£ i ll ht 
of polyvtnyl alcohol (PVA 117, manufactured by Kuraray Co Ltd) was applied toTe J^I r ^ V T** 
achieve a 20 urn thick coating film, and dried. To the thus obtained ink-recefving layer was affixed 1 2 7°mm wide "l 50 
mm long Scotch tape (No.600, manufactured by 3lvi Co.) in such a manner that air did not eZ*ZZlnZT± Z 
the tape. A manual load ro described in JIS 2701 < 1 <37s\ w« mil** ™«,r thi* « JU oeiween me layer and 
iayer which was ,he„ cu, «o te wrth o, ^ Sfo™ I^SS^T ^"S T! M" 
When ,h B B pe „ M s,„pp«, „^ lhe tas pr8pared ^ J.o^lZ^o!^ ,1^* **" 



No peeling was observed and adhesion was good. 
Slight peeling was observed in foreign matters. 
Remarkable peeling was observed. 



2. Friction Coefficient 



3. Blocking Resistance 

40»C T and 5 a°n m RH TsoTIaZ ^ ** Ueated Under a ,oad * » kg/cm* at 

good blocking resistance: " pee | strength s 1 0 g/50 mm 

fa.r block.ng resistance: i 0 g/50 mm < peel strength < 30 g/50 mm 

poor blocking resistance: 30 g/50 mm < peel strength 

4 Surface Energy 

5 Secondary Transition Point (Tg) 

ca^rZ" 9leVa, '° n ,a '° ° ,20 ' CS, * U,<, T " ermal A " a " 8 ' — «* • 

6. Intrinsic Viscosity 

The viscosity of a solution in an orthochlorophenol solvent was measured at 35°C. 

7. Water Dispersibility 

anH a 9 en, was dil "ted with water to prepare a water dispersion containing 0.2 % by weight of the coatino aaP n, 

^^rSSZS J? ° f diSP6rSi0n ^ meaSUr6d ^ 3 d ° Uble ^opnoll £ S 
rEEL " US ' n9 3 Ce " BaS6d ° n the nt results, water dispers.bi.ity was evaluated 



good water dispersibility: 
fair water dispersibility; 
poor water dispersibility: 



light transmission rate > 50 % 

50 % > light transmission rate > 30 % 

30 > light transmission rate 
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8. Moisture Resistance 



tnet^t^^^ 

* based on the measurement results. 1? h ° UrS MoiSture distance was evaluated as follows 

good moisture resistance: pee | strength <: 10 g/50 mm 

fair moisture resistance- in n/nn m X, , 

poor moisture resistance- 3S S ™ * ^ ~ 3 ° 9/50 mm 

70 JU 9^0 mm < pee! strength 

9. Light Transmission Rate and Haze 

10. Thermal Shrinkage 

The shrinkage of a polyester film heat-treated at 150°C for in mm,* 
gage marks of 30 cm. T 150 C ,or 30 m,nutes wa * measured at a distance between two 

1 1 . Center Line Average Surface Roughness (Ra) 
ss ^^^^ 

va.ue obtained from the foNowing expression ZnZZl, Zll^lT 7°*™ ^ m) * defined as a 
d lrec tion of longitudinal magnification is taken as the y£Z^££^~* ^ b taken as the X the 

axis and a roughness curve is represented by Y = f(x) 

30 

1 fL 
= — \|f(x)|dx 

Four different portions having a standard lenoth nf 1 oz m ^ . 
^ ness (Ra, was obtained by averaging thetu^L« surface rough- 

Example 1 

« as the so.id concentration, of a composition wS m^TT^ T*** 4 % 

as E hereinafter) (Tg = 30 °C) consisting of 60 Z\?7^nl , ? -T^ ° f * co P o| y es «er (to be abbrevialed 
5-Ha su„ oi so P h,ha.ati c acid, and 40 mS% of eThy.ene c ZTS ^S? f ^ ° f iS ° PhthaNC add * nd 3 mo,% of 
adduct of ethylene oxide (2 mols) with bispheno -A ^16 n'v m ( " eo P ent >" ene Blycol and 20 mol% of an 
P hereinafter) having a number average moTeclC wilt t ^nnn '? ° f n P ° ly(eth y |ene °>^e) (to be abbreviated as 

« particle having an average partide diameter oM^nm fnd L) 9 SJ 0 * * ^ ° f * Crosslinked resin 
wrth a roll coater. Thereafter, the longtudinally monoSiaT 0 ^° ? ^ ° f P 0 ***" 0 ^" nonylphenyl ether, 
drawn to 4 times in a transverse direction ar* iZES T* ^ aqUe ° US S °' Uti ° n dried 
Thethickness of the coating of this f i,mwas0.03;:r^ 
50 Comparative Example 1 

55 Examples 7 tn 7 
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<> 
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(Note 1) type of copolyester, numerals in the parentheses 
indicate values in mol%. 

P: 2,6-naphthalene dicarboxylic acid (20) • isophthalic 
acid (76) • 5-potassium sulfoterephthalatic acid 
(4) /ethylene glycol (50) • neopentylene glycol (50) 
copolymer (Tg = 42°C) 

(Note 2) type of poly ( alky lene oxide) 

Q: polypropylene oxide having a number average molecular 
weight of 1,200 

As is evident from Table 1 . the fi,ms of the present invention have excellent adhes,on and traveiing properties. . 

Examples 8 to n. Comp arative Examples 2 and 3 

blocking resistance, transparency and adhes^opeT P ,nVent '° n ^ eXCe " ent 
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(note 3) copolymer composition of (A) 

(numerals indicate values in mol%) 



"-~—_^_abbrebiations of ?Aj 
copolymer components 


G 


H 


T 


J 


X 


T 


terephtalic acid 


60 


36 


70 


- 


16 


19 


isophthalic acid 


36 


49 


27 


37 


80 


— 


2,6-naphthalene dicarboxylic acid 




20 


- 


60 


- 


77 


5-sulfoisophthalic acid 




4 






4 


4 


5-Na sulfoisophthalic acid 






3 


3 






5-K sulfotereDhthalic acid 


4 












ethylene glycol 


5 


60 


60 


80 




98 ! 


diethyiene glycol j -, j , : 


1 




5 




1,4 -butane diol 


42 


2 






60 




neopentylene glycol 




8 


4 


5 


7 


2 


aaduct of ethylene oxide with bisphenol-A 


50 


28 


36 


15 


28 





Examples 12 to 16. Compar ative Examp le A an H r 

The p,op Mies o, ,h. m us obtai J fZs a ™ ^o1Tt»n1 5 W WaS Chan9ed as " 3 
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-Examples 17 to 19. Co mparative Examples 6 and 7 



Biaxially oriented films were obtained in the same manner as in Example 1 exceot that th» n™ nri ' 
ester (A), poly(a.kylene oxide) (B) and fine particles (C) were changad^^T ! ^^ P ^ ,n> fT' 1 " 
obtained films are shown in Table 4 As is Pvirw f rL ^wTVn Ta b'e 4. The properties of the thus 

adhesion and traveling propertSs " Wn ^ * f " mS ° f the presenl inventi °" have excellent 
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Examples 20 and 21. Comp arative Exam ple ft »nH q 



Biaxially oriented films were obtained in the same manner as in Example 1 exceot that th. 
ester (A). poly(alkylene oxide) (B ) and fine particles (C) were chB fl geSXi1?£.I? th pro P ortlons of 
obtained films are shown in Table 5. As is evident from Table the WmsTth/f \ * Pr ° Pert ' eS ° f the thUS 
adhesion and traveling properties. the present ,nv ention have excellent 
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Examples 22 and 23. Compa rative Exam pl es 10 and 11 





average particle 
diameter of fine 
; particles (C) (nm) 


blocking resistance 


transparency (light 
transmission rate) (%) 


surface energy (dyne/ 
cm) 


Example 22 


20 


fair 


90 


58 


Example 23 


80 


good 


90 


58 


Comp. Ex. 10 


10 


poor 


92 


59 


Comp. Ex. 11 


120 


good 


79 


60 



Example 24 and 25. Compa rative Exam pl es 12 and 13 

obtained Ls are shown f Tab 7 As^^tT^ ^ * ^ 7 The pr °P erties of •» 
transparency and traveling propels '* ?> ^ f " mS * the present invention have ^ce..ent 
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The polyester films of the above examples of the present invention have excellent adhesion between the ink- 
receivmg layer and the base film, excellent transparency and traveling property, and is useful as an OHP film. 
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Example 26 

A biaxially oriented film was obtained in the same manner as in Example 1 except that monoaxially oriented film 
prepared by melt extruding a composition comprising (i) 90 % by weight of a polyester (intrinsic viscosity- 0 62) which 
consists of a terephthalrc acid component and an ethylene glycol component and (ii) 10 % by weight of titanium dioxide 
over a rotery coohng drum maintained at a temperature of 20°C to form an unoriented film and drawing the uTohented 
Hm , to 06 times in the longitudinal direction was used in place of the monoaxially oriented film of polyethylene tereph- 
thalate having an intrinsic viscosity of 0.64 of Example 1 . The properties of the thus obtained film are shown in Table 
a Ra of the coating was 120 nm and the surface energy was 60 dyne/cm. The light transmission rate of the polyester 
base film was 3 %. The thermal shrinkage of the thus obtained biaxially oriented laminated film was 0 9 % in the 
longitudinal direction of the film and 0.2 % in the transverse direction. 

Comparative Example 14 

A biaxially oriented film was obtained in the same manner as in Example 26 except that an aqueous solution was 
not applied. The properties of the film are shown in Table 8. 

Examples 27 to 33 

Biaxially oriented films were obtained in the same manner as in Example 26 except that type and proportion of the 
coating was changed as shown in Table 8. The properties of the film are. shown in Table 8. 
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Examples 33 to 36. Comparative Examples 15 and 16 

Biaxially oriented films were obtained in the same manner as in Example 26 except that type of copofyester (A) 
was changed as shown in Table 9 and copolyesters having different Tgs were used. The properties of the film are 
shown in Table 9. As is evident from Table 9, the films of the present invention have excellent blocking resistance and 
adhesion property. 
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Examples 37 to 41 , Comparative Examples 17 and 18 



so 



Biaxialiy oriented films were obtained in the same manner as in Example 26 except that the proportion of the 
dicarboxylic acid component containing a sulfonate group of copolyester (A) was changed as shown in Table 10. The 
properties of the film are shown in Table 1 0. As is evident from Table 10, the coating used in the present invention has 
excellent water dispersibility and the films of the present invention have excellent moisture resistance. 
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Examples 42 to 44, Comparative Examples 19 and 20 

Biaxially oriented films were obtained in the same manner as in Example 26 except that the proportions of copol- 
yester (A), poly(alkylene oxide) (B) and fine particles (C) were changed as shown in Table 11. The properties of the 
film are shown in Table 11 . As is evident from Table 1 1 , the films of the present invention have excellent adhesion and 
traveling properties. 
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Examples 45 and 46, Comparative Examples 21 and 22 

Biaxially oriented films were obtained in the same manner as in Example 26 except that the proportions of copol- 
yester (A), poly(alkylene oxide) (B) and fine particles (C) were changed as shown in Table 12. The properties of the 
film are shown in Table 12. As is evident from Table 1 2, the films of the present invention have excellent adhesion and 
traveling properties. 
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^Examples 47 and 48, Comparative Examples 23 and 24 

Biaxially oriented films were obtained in the same manner as in Example 26 except that the particle diameter of 
fine particles (C) was changed as shown in Table 13. The properties of the film are shown in Table 13. As is evident 
from Table 13, the films of the present invention have excellent blocking resistance. 



Table 13 





average particle diameter of fine particles (C) 
(nm) 


blocking resistance 


surface energy (dyne/cm) 


Example 47 


20 


fair 


61 


Example 48 


80 


good 


60 


Comp. Ex. 23 


10 


poor 


62 


Comp. Ex. 24 


120 


good 


62 



Examples 49 and 50, Comparative Examples 25 and 26 



Biaxially oriented films were obtained in the same manner as in Example 26 except that the proportions of copol- 
yester (A), poly(alkylene oxide) (B) and fine particles (C) were changed as shown in Table 14. The properties of the 
film are shown in Table 14. As is evident from Table 14, the films of the present invention have excellent adhesion and 
traveling properties. 
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Claims 

1 . A laminated film comprising: 

(A) an aromatic polyester film; and 

(B) a hydrophilic coating layer which is present on at least one side of the aromatic polyester film (A) and has 
a surface energy of at least 54 dyne/cm, the coating layer comprising: 

(a) 50 to 80 % by weight of a copolyester which contains a dicarboxylic acid component having a sulfonate 
group in an amount of 1 to 16 moI% of the total of all dicarboxylic acid components and has a secondary 
transition point of 20 to 90°C, 

(b) 10 to 30 % by weight of poly(alkylene oxide) having a number average molecular weight of 600 to 
2,000, and 

(c) 3 to 25 % by weight of fine particles having an average particle diameter of 20 to 80 nm, based on the 
total of components (a), (b) and (c). 

2. The laminated film of claim 1 , wherein the dicarboxylic acid component having a sulfonate group contained in the 
copolyester (a) of the hydrophilic coating layer is an alkali metal salt of 5-sulfoisophthalic acid. 

3. The laminated film of claim 2, wherein the alkali metal salt of 5-sulfoisophthalic acid is a lithium salt, sodium salt 
or potassium salt. 

4. The laminated film of claim 1 , wherein the proportion of the dicarboxylic acid component having a sulfonate group 
is 1 .5 to 14 mol% of the total of all dicarboxylic acid components. 

5. The laminated film of claim 1 , wherein the poly(alkylene oxide) (b) of the hydrophilic coating layer is polyethylene 
oxide) or a poly(ethylene oxide/propylene oxide) copolymer. 

6. The laminated film of claim 1 ~ wherein the fine particles (c) contained in the hydrophilic coating layer are crosslinked 
organic polymer fine particles. 

7. The laminated film of claim 1 , wherein the hydrophilic coating layer has a surface energy of at least 60 dyne/cm. 

8. The laminated film of claim 1 , wherein the aromatic polyester film (A) is a biaxially oriented film which exhibits a 
thermal shrinkage of 1 % or less when it is heated at 150°C for 30 minutes. 

9. The laminated film of claim 8, wherein the aromatic polyester film (A) is a polyethylene terephthalate or polyeth- 
ylene-2,6-naphthalene dicarboxylate film. 

10. The laminated film of claim 1 , wherein the aromatic polyester film (A) has a light transmission rate of at least 85 
% and a haze value of 10 % or less. 

1 1 . The laminated film of claim 1 0, wherein the aromatic polyester film (A) has a center line average surface roughness 
Ra of 5 to 15 nm. 

12. The laminated film of claim 1 , wherein the aromatic polyester film (A) has a light transmission rate of at least 85 
% and a haze value of 1 0 % or less, and an aqueous ink-receiving layer is further formed on the hydrophilic coating 
layer 

13. The laminated film of claim 12 which is a transparency for an overhead projector. 

14. The laminated film of claim 1 , wherein the aromatic polyester film (A) has a light transmission rate of 20 % or less 
and is white. 

15. The laminated film of claim 1 , wherein the aromatic polyester film (A) has a center line average surface roughness 
Raof 100 to 250 nm. 

16. The laminated film of claim 1 , wherein the aromatic polyester film (A) has a light transmission rate of 20 % or less 
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and is white, and an aqueous ink-receiving layer is further formed on the hydrophilic coating layer. 
17. The laminated film of claim 16 which is recording paperfor an ink jet printer. 
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(54) Laminated film 



(57) A laminated film comprising (A) an aromatic 
polyester film; and (B) a hydrophilic coating layer which 
is present on at least one side of the aromatic polyester 
film (A) and has a surface energy of at least 54 dyne/ 
cm, the coating layer comprising (a) 50 to 80 % by 
weight of a copolyester which contains a dicarboxylic 
acid component having a sulfonate group in an amount 
of 1 to 1 6 moI% of the total of all dicarboxylic acid com- 



ponents and has a secondary transition point of 20 to 
90 D C, (b) 10 to 30 % by weight of poly(alkylene oxide) 
having a number average molecular weight of 600 to 
2,000, and (c) 3 to 25 % by weight of fine particles having 
an average particle diameter of 20 to 80 nm, based on 
the total of components (a), (b) and (c). The above lam- 
inated film is useful as a transparency for an overhead 
projector and a recording paper for an ink jet printer 
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